Anxiety-related symptomatology in young children on the autism spectrum
It has been recognised for some time that autistic children 1 are at increased risk of anxiety, with prevalence of anxiety disorders estimated at around 40% (van Steensel et al., 2011) . This compares to an estimated prevalence in the general population of approximately 7 to 15% (Biedel and Turner, 2005) , where anxiety disorders frequently manifest prior to the age of 16 years, and are persistent over time and across the lifespan (Beesdo et al., 2009 ). In the preschool years, research has identified common anxiety subtypes in the general population. Spence and colleagues (2001) examined anxiety symptoms in preschoolers with typical development aged 2.5 to 6.5 years using exploratory and then confirmatory factor analyses. They found a five-correlated-factor model of anxiety consisting of social phobia, separation anxiety, generalized anxiety, obsessive-compulsive disorder and fears of physical injury. A more recent study found that generalized anxiety disorder, separation anxiety disorder, and social phobia were common among preschool-aged children with typical development attending pediatric primary care (Franz et al., 2013) . While these studies and others investigating anxiety in preschoolers with typical development has led to increased understanding and informed early intervention and prevention efforts, research specifically on anxiety symptoms in autistic preschoolers has been somewhat overlooked. 1 This terminology has been adopted based on guidelines provided by Autism indicating a preference by autistic adults for the term 'autistic person'
It does appear that anxiety symptoms manifest early in the life of a child on the autism spectrum, and that age is likely to be a factor in relation to type and severity of anxiety across the lifespan. In particular, anxiety symptoms appear to be more evident in older versus younger autistic children (Magiati et al., 2015) . It has also been suggested that there may be a relationship between age and type of anxiety symptomatology. Specifically, overall anxiety and generalized anxiety disorder rates were found to be higher in older children, while separation anxiety and obsessivecompulsive disorder (OCD) were more common in younger children (van Steensel et al., 2011) . It is important to note, however, that research to date has predominantly focused on anxiety in school-aged autistic children and youth with few samples including preschool children. This is evident in a meta-analysis of anxiety disorders in children on the autism spectrum conducted by van Steensel et al. (2011) . Their metaanalysis included a total of 31 studies and of these, only two had samples with children who had a mean age of less than 6 years.
One of these studies, conducted by Gadow et al. (2004) , involved a sample of 182 children with PDD and a mean age of 4.2 years (SD 0.8). Anxiety was measured using the Early Childhood Inventory-4 (ECI-4) (Gadow and Sparafkin, 1997; Gadow and Sparafkin, 2000) , a parent/teacher report measure referenced to the DSM-IV. In comparison to a non-PDD control group, the PDD group received higher severity scores on general anxiety disorder and social phobia, but not on separation anxiety. A second study, conducted by Davis et al. (2011) , investigated anxiety-related symptoms across the lifespan, grouping participants as toddlers (17-36 months), children (3-16 years), and adults (20-65 years). Participants with autism were recruited via early intervention services, schools, outpatient clinics and community organizations. Confirmation of diagnosis procedures varied according to the age and recruitment. The authors reported that anxiety in their autistic participants increased from toddlerhood to childhood, decreased from childhood to young adulthood, and then increased again from young adulthood into older adulthood (over 49 years).
Findings on young autistic children in these studies suggest the need for further research to clarify the possible relationships between age and the frequency and type of anxiety symptoms that present in this age group. Increasing our knowledge and understanding of anxiety symptomatology in early childhood is important, as it can inform intervention efforts aimed at preventing later anxiety disorders. Research has shown that early intervention with a non-ASD preschool population can provide protection from development of anxiety disorders in middle childhood (Rapee, 2013) but as yet there is no evidence of whether autistic children would benefit from early intervention in this way. Having more accurate information about the presentation of anxiety symptoms in preschoolers can help to inform prevention and intervention efforts.
One of the difficulties in exploring anxiety symptoms in autistic preschoolers is the lack of appropriate anxiety measures validated with this age group. Further, there has been growing debate in the literature over the past decade about the suitability of standard anxiety measures for use with autistic children. Underpinning this debate is that differentiation of autism symptoms and anxiety symptoms is difficult (Rodgers et al., 2016b) . Repetitive behaviours and interests can overlap with obsessive behaviours associated with obsessive compulsive disorder. Social anxiety may be difficult to distinguish from socialization difficulties related to the characteristics of autism. Kerns et al. (2014) have noted that presentations of anxiety in autism can be atypical, while others have stated that autistic children often don't display age-typical symptoms of anxiety (White et al., 2009 ). It could be said that "…the field is hampered by lack of a definitive conceptualization of anxiety in ASD, and the means to capture features of anxiety as a clinical disorder separate from ASD" (p12, Wigham and McConachie, 2014) .
In response to this growing concern about anxiety measurement in autism, Rodgers et al. (2016b) The aim of the current study was to investigate the frequency and range of anxiety-related symptomatology in a cohort of 5-6 year old autistic children. Given the absence of anxiety measures suited for use with this age group, the ASC-ASD was selected as the most appropriate tool to use to explore anxiety-related symptoms and to examine any associations with levels of adaptive ability.
Method
This study used data collected through the Longitudinal Study of Australian Students with Autism (LASA). The LASA was designed to investigate educational and participation trajectories and outcomes for Australian autistic students over a six year period. The methodology for this study is briefly described here with further details available in Roberts et al. (in press) . Ethical approval for this study was obtained from participating universities and health authorities.
Parents of autistic children aged 4-5 years (n=132) and 9-10 years (n=134) living in Australia were recruited in 2015 into the LASA through service providers, support groups and electronic media. To date, data have been collected from parents at two of the six annual time points via an online questionnaire consisting of developmental and behavioural assessments together with a range of demographic questions.
Participants
Ninety-five parents of autistic children aged 5-6 years at the second time point (T2) of the LASA were selected for this study. This time point was selected as it marked the introduction of the then newly published ASC-ASD measure in the longitudinal study. Only participants who had complete datasets from the anxiety measure and who scored above the autism cut-off for young children on the Social Communication Questionnaire (described below) were included. A subsample of 64 of these participants had complete data from the Vineland Adaptive Behavior Scales.
Demographic characteristics of the participants and children are displayed in Table 1 .
Additional diagnoses are based upon parent self-report in response to an open question asking parents to list any additional diagnoses the child had received. The Vineland Adaptive Behavior Scales 2 nd Edition (VABS-2) (Sparrow et al., 2005 ) was used to assess adaptive behaviour and information was collected on three domains: socialization, daily living skills, and communication.
The Anxiety Scale for Children with Autism Spectrum Disorder (ASC-ASD) (Rodgers et al., 2016b) was completed by parents and provides a measure of anxietyrelated symptomatology. There are 24 items from which four subscales have been derived: Performance Anxiety (five items; maximum score 15); Anxious Arousal (six items maximum score 18); Separation Anxiety (five items maximum score 15) and Uncertainty (eight items maximum score 24). Severity was rated on a 4-point scale with 0 (never) and 3 (always). The scale has good validity, reliability and internal consistency and is highly correlated with the Screen for Child Anxiety Related Emotional Disorders (SCARED) (Birmaher et al., 1999) , a robust measure of anxiety in the general population. In the current study, internal consistency was identified as good to excellent for all subscales based on Cronbach's alpha; Anxious Arousal α=.80, Separation Anxiety α=.84, Performance Anxiety α=.89 and Uncertainty α=.91.
Data analysis
To explore the profile of scores and the most and least frequently endorsed on the ASC-ASD in young children with autism, scores were reported at item and subscale level for the full sample. Pearson's correlations were calculated between the ASC-ASD subscale scores and SCQ total score to investigate the association between characteristics of autism and scores on the ASC-ASD. As the four subscales of the ASC-ASD have different numbers of items, subscale scores were presented as mean score per item to allow for comparisons across subscales. Table 2 shows correlation coefficients between the ASC-ASD subscales and SCQ total score for the total sample. The ASC-ASD subscales were moderately correlated with each other. The SCQ was weakly to modestly correlated with the ASC-ASD subscale scores. 
items ("My child worries if they don't know what will happen next" and "My
child always needs to be prepared before things happen") being rated as occurring often or always in over half the sample.
Although 79% of children in the sample are noted to experience "a scared feeling when there is nothing to be afraid of" at least sometimes, very few of the other Anxious Arousal symptoms were frequently endorsed, with only 7.4% of children reported to experience dizziness or faintness for no reason.
Within the Separation Anxiety subscale, almost half (44.2%) of children were noted to worry about being away from their parents often or always. Almost twothirds (65.2%) were noted to worry in bed at night because they do not like to be away from their parents or family at least sometimes. Comparatively few (10.6%) parents noted that their child often or always worries that something awful will happen to someone in their family. Table 3 . Univariate analyses of variance indicated that the Performance Anxiety subscale was found to be significantly higher in those with higher scores on the Communication domain of the VABS-2 and the Anxious arousal subscale was found to be significantly higher in those with lower scores on the Socialisation domain of the VABS-2. Although there was no significant difference between the subscale scores between those with higher and lower scores on the Daily Living Skills domain of the VABS-2, there was a large effect size (.64) for the Performance Anxiety domain, suggesting a lack of power in the current sample size to detect differences. 
Discussion
There was variability in parent report of the presence and frequency of a range of anxiety-related symptoms in their autistic children aged 5-6 years as measured by items on the ASC-ASD. However, only two parents reported the absence of symptoms (scoring 0 on all items) while no parent reported all symptoms to be always present (a score of 3).
The mean total score was 22.82 and in the small subgroup of participants where parents had disclosed an anxiety diagnosis on an open question, the mean total score was 29.78.
The mean of the large sample of older children (age 8-15) in Rodgers et al. (2016b) was 26.19 although this sample contained an unknown proportion of individuals with and without anxiety diagnoses and only children who were able to consent, limiting the extent to which any comparisons can be made between these scores.
Of the four subscales comprising the ASC-ASD, the subscale of 'uncertainty' appeared to be particularly elevated in this group of children. Item 16 in this subscale "My child always needs to be prepared before things happen" received the highest score among the 24 items on the measure. Furthermore, in contrast to other subscales where between 12 and 28 parents reported an absence of symptoms, only two parents reported an absence of symptoms on the 'uncertainty' subscale. These findings warrant discussion in light of the recent focus on intolerance of uncertainty as a possible contributing factor to anxiety in autism and one that is distinguishable from, but related to features of autism (Hodgson et al., 2017) . Drawing together the previous evidence and discussion around intolerance of uncertainty, Rodgers et al. (2016a) conclude that intolerance of uncertainty is an important mechanism in the both the development and maintenance of anxiety in young children with autism. Given that researchers are now developing interventions which aim to reduce this intolerance of uncertainty in order to reduce anxiety (e.g. Rodgers et al., 2016b) , the finding of elevated levels of difficulties with uncertainty in a young population highlights the need for further research into typical and "atypical" levels of difficulties with uncertainty within this age group. Longitudinal studies should also be conducted to identify any predictive power of items or subscales for later diagnosis of an anxiety disorder.
The 'separation anxiety' subscale differentiated between worrying about immediate events (e.g.,"my child worries about being away from me"/"my child worries in bed at night because he does not like to be away from me' rated as never by 25-35% of parents) and future events (e.g. "my child worries that something will happen to someone in the family"/"my child worries that something bad will happen to him/her" both rated as never by 60-70% of parents). The immediate events in this questionnaire related to separation fears commonly reported in young children (Spence et al., 2001) . These may well be related to the child's development level as they have been found to diminish in frequency with age (Weems, 2008) . In contrast, future events involved conceptualising a future scenario. This may be particularly difficult for autistic children and adults who have been found less able than their typically developing peers to imagine future events (Lind and Bowler, 2010; Terrett et al., 2013) . Further research is needed to better understand possible associations between characteristics of autism and anxiety related to worries about future events.
Overall, the lowest scores were reported on items describing physiological symptoms related to anxiety (e.g. feel dizzy/faint rated never by 93.2%; tremble/shake rated never by 75%; or feels so anxious can't breathe rated never by 79%). It could be suggested that many of these items overlap with symptoms of panic disorder, which meta-analyses suggest as the only anxiety diagnosis which is less than twice as prevalent in children with autism (Costello et al., 2005; van Steensel et al., 2011) . To report physiological symptoms, parents would need to recognise the physical symptoms in their child and attribute these to anxiety-provoking situations. Children themselves are unlikely to have these abilities at the age of 5 or 6 years (Muris et al., 2010) and it may therefore be difficult for parents to identify these symptoms in their children. Even among school-age autistic children, there has been limited reporting of physiological symptoms by parents (Ozsivadjian et al., 2014; Hallett et al., 2013) . Further research is needed to determine whether physiological factors are less commonly experienced by anxious children with autism or whether this is due to a limited capacity to identify and communicate these symptoms.
Previous research has found associations between levels of anxiety and certain child characteristics. For example, Hallett et al. (2013) found higher scores on the VABS were associated with higher levels of anxiety for autistic children aged 4-17 years. In the current study, more advanced communication skills were related to higher levels of performance anxiety. Although the VABS-2 Daily Living Skills and Socialization subscales did not significantly correlate with the performance anxiety score, there was a large effect size, suggesting this requires further investigation. Spence et al. (2001) examined anxiety symptoms in children with typical development aged 2.5-6.5 years and 20 found performance anxiety items were rated highly for 4-5 year olds but not younger children in the sample, which they suggest may be due to developing cognitive factors relating to self-consciousness. The interaction between developing language skills and self-consciousness (e.g. Rochat, 2003) may also be influencing the relationship between higher levels of performance anxiety in those with more advanced communication scores on the VABS-2 noted within this sample; something that would benefit from further exploration with self-report studies which include measures of self-consciousness.
Longitudinal research examining developmental trajectories and patterns of anxiety and anxiety-related symptomatology could also make an important contribution to our knowledge in this area.
Limitations
It is important to exercise caution when interpreting the results from this study, as the ASC-ASD has not yet been validated with children younger than 8 years. In addition, while the psychometric properties of this measure are promising, further validation is warranted. However, in the absence of measures better suited to the task, the ASC-ASD has provided a means of exploring and describing anxiety-related symptoms in this population, something that has been previously overlooked.
This study relied on parent report and there is a risk that parent perceptions of anxiety symptomatology differ from those of their child. There has, however, been little research involving self-report in young children and studies comparing parent and selfreport of anxiety-related symptoms have generally involved children older than those in the current study. For example, compared responses of 140 autistic boys aged 6-18 years (mean age 11.2 years) and their parents using the Child and Adolescent Symptom Inventory (CASI). Parents in this study rated their sons significantly higher on general anxiety disorder and social phobia than did their child.
There were, however, non-significant differences between parents and their sons on 5 of the remaining 6 anxiety disorders. Further investigations are warranted to determine if children under the age of 6 years are able to successfully complete self-report measures of anxiety and how their responses compare to those of their parents. The use of biological indicators of anxiety such as cortisol in this age group may also provide another area for further investigation. While the association between cortisol and anxiety in autistic children is not well established, particularly in the target age group for this study, some research has shown a significant association between cortisol and generalized anxiety disorder in autistic children .
This study also measures anxiety-related symptomatology at one point in time and longitudinal research is needed to improve our knowledge of how anxiety-related symptoms for autistic children may change over time and whether a specific profile of anxiety-related symptoms at this young age is predictive of later diagnosis. There is evidence that age may be a factor in the severity and type of anxiety-related symptoms experienced by autistic children and improving our knowledge of these trajectories will inform treatment.
Conclusion
This study provides preliminary findings regarding anxiety-related symptomatology reported by parents of young autistic children using a newly published measure of 22 anxiety developed specifically for autistic children aged 8-16 years. It is evident that the 5-6 year olds in this study experience a range of anxiety-related symptoms according to this measure, with the most prevalent symptoms relating to uncertainty. Early interventions that focus specifically on ameliorating these symptoms of anxiety may therefore prove particularly effective for this population. Research is needed to identify effective early intervention strategies and to determine if such interventions can protect against the development of anxiety disorder in later childhood, adolescence and adulthood.
